Abstract. infrared temperature measurement system is designed, Based on C51 microcontroller and infrared temperature sensor. The experimental study is executed for the character of designed system, and the results show as follows: for the range of 2.5-15cm, the error of measurement error is very small, less than 1 ℃; but in between 20-27cm, the error increased gradually. Overall the infrared thermometer ace achieve stable measurement with high precision and can be widely used in families, hospitals, schools, etc., and has good popularization and application prospect.
Introduction
With the rapid development and application of temperature measurement technology, in the face of increasing demand, temperature measurement has wide application prospect in various fields of the temperature measurement technology used in medical work, industrial equipment fault detection, military reconnaissance, civilian daily life etc. [1, 4] . The traditional mercury thermometer due to long time measuring and reading trouble and the interference of the body temperature and other shortcomings, has been unable to meet the measurement needs of the people, and the electronic thermometer is due to contact with the patient and bring the risk of infection [5, 8] .
Based on C51 microcontroller, TN infrared temperature sensor, voice broadcast module and display module design and implementation of infrared temperature measurement system. In this paper, the circuit diagram of hardware design and the flow chart of software algorithm are described.
The Overall Diagram for the Designed System
The overall diagram for Infrared temperature measurement system is shown in Figure 1 , which is composed of MCU, infrared temperature sensor, power supply module, extended keys, the liquid crystal display module and voice broadcast module. the MCU is the microcontroller STC12C5A60S2 using LQFP-44 package with high performance and high performance, the enhanced 8051 core, 36 common IO port, 8 Road the 12 bit ADC module, and other standard peripherals, and can fully meet the system requirements. The infrared temperature sensor directly adopts a commercially available sensor module with digital output, this module is used for collecting and measuring temperature data, and sent the data to the microcontroller port. The extended keys adopts the standard 4 x 4 keyboard, used for human-computer interaction input keys. The liquid crystal display module is the NOKIA 5110 screen to replace the conventional LCD1602, it has a cost-effective, simple interface (only four IO lines can be driven), high-speed (display speed is several times the general LCD12864 or LCD1602), low voltage and low power consumption. this module is used for data display and output of human-computer interaction display. Voice broadcast module is a commercially available voice module, only 3 IO port to achieve voice broadcast control. Fig.1 the overall diagram for the designed system The infrared sensor continuously collects the human body temperature data, and communicates with the MCU controller. When there is an external key press, the controller reads the sensor temperature data, and carries on the digital smoothing filter, then displays the current temperature data, and carries on the real-time speech broadcast.
The Flow Chart for the Designed Software
The work flow of the system is shown in Figure 2 , when the infrared thermometer is connected to the power supply, the STC89C51 microcontroller starts to run the program. The program first STC89C51 microcontroller initialization, and then wait for the timing interrupt, read the temperature sensing data of the infrared temperature measurement module, after the data smoothing filter, the display module to send data. Finally, to determine whether there is an external interrupt (i.e. whether to press the button for voice broadcast), if there is no external interrupt, then continue to determine if there is an external interrupt; otherwise, sends the data to the voice module through the serial communication, the voice module will receive the data through the speaker. Table 1 , for the range of 2.5-15cm, the error of measurement error is very small, less than 1 ℃; but in between 20-27cm, the error increased gradually; while in more than 30cm, the test instrument can not measure the temperature. These characteristics are related to the characteristics of the infrared temperature sensor, the basic test distance of the sensor is 0-15cm, which is basically consistent with the experimental results Infrared temperature measurement has the advantages of no need to contact the measured object, convenient measurement, high measuring speed and high precision. So, the design and implementation of infrared temperature measurement system is achieved and the experimental study is executed, and the results show as follows: for the range of 2.5-15cm, the error of measurement error is very small, less than 1 ℃; but in between 20-27cm, the error increased gradually.
